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%ULGJHVEXLOWE\IUHHFDQWLOHYHUPHWKRGZLWKMRLQWVLQWKHPLGGOHRIILHOGVZHUHFRPPRQLQWK+RZHYHULW
FDPHRXW LQ WKH FRXUVHRI WLPH WKDW ORQJ FDQWLOHYHUVJLYHZD\GXH WR FUHHSLQJRI FRQFUHWH DQG ORVVRI WHQVLRQ LQ
SUHVWUHVVHG UHLQIRUFHPHQW$Q HIIRUW WR HOLPLQDWH DGYHUVH LPSDFW RI GHFN GHIOHFWLRQ RQ WKH WUDQVSRUWDWLRQ OHG LQ
WKWRDGHFLVLRQWRUHFRQVWUXFWWKHEULGJHZKLFKZDVHQMR\LQJJRRGUHSXWDWLRQDVDUHSUHVHQWDWLYHRISUHVWUHVVHG
FRQFUHWH VWUXFWXUHRISLRQHHULQJ\HDUVRI WKH&]HFKRVORYDNLDQ FRQVWUXFWLRQ LQGXVWU\)RU WKLV UHDVRQ MRLQWV LQ WKH
PLGGOH RI ILHOGV RI WKH EULGJH ZHUH UHPRYHG :LWK UHJDUGV WR WKH IDFW WKDW EULGJH SLOODUV KDYH PLQLPXP
UHLQIRUFHPHQW UHLQIRUFHPHQW OHYHO LV  WKH\ DUHQRW DEOH WR WUDQVIHU FRQVHTXHQFHV RI VWUXFWXUH LQWHUUHODWLRQ
7KDWLVZK\WKHGHFNPRQROLWKLFDVVHPEO\KDGWREHFRPSOHWHGZLWKWZRDFWLRQVEDVLFDOO\UHSUHVHQWLQJIRUPDWLRQRI
WKHIUDPHHIIHFWRIVWDWLFDOO\LQGHILQLWHV\VWHPLQWKHOHGJHZLWKSRVLWLYHLPSDFWRQWKHVWUHVVRIERXQGDU\SLOODUV,W
LV SUHVVLQJ DZD\ RI WKH OHGJH LQ WKH SODFH RI MRLQWV LH SULRU WR PRQROLWKLF DVVHPEO\ DQG DOVR IRUFHG GURS RI
VXSSRUWVRQDOUHDG\FRQWLQXRXVVWDWLFV\VWHP%RWKDFWLRQVFDXVHGLQWHUQDOVWUHVVLQSLOODUVDOORZLQJWKHVWUXFWXUHWR
WUDQVPLW UHTXLUHG HIIHFWV RI SHUPDQHQW PRELOH DQG WKHUPDO ORDGV ZLWKRXW UHLQIRUFHPHQW RI SLOODUV 7KH DFWXDO
PRQROLWKLFDVVHPEO\RIWKHMRLQWVZDVUHSUHVHQWHGE\FRQFUHWLQJRIWKHMRLQWDQGLWVSUHVWUHVVLQJLQERWKKRUL]RQWDO
DQGYHUWLFDOGLUHFWLRQVZLWKXVHRIIUHHSUHVWUHVVFDEOHVLQWRLQGLYLGXDOFKDPEHUV&DEOHVDUHVHWLQWKHSLSLQJVOHHYH
3([PP&DEOHVRIWKHOHQJWKPDUHH[FKDQJLQJDERYHWKHPLGGOHSLOODU37KHUHDUHLQWRWDO
FDEOHVLQHDFKFKDPEHUDOZD\VDORQJHDFKZDOO7KH\DUHOHGDERYHHDFKRWKHUDQGLQWKHH[FKDQJHSRLQWSLOODU
3WKH\DUHVHWDORQJVLGHGXHWRWKHLUDQFKRULQJLQWKHOHGJHV>@7KHUHZHUHPDGHWZRMRLQWVLQIRRWVRIERXQGDU\
SLOODUV3DQG36KDSHDQGFKDUDFWHULVWLFVRIWKHVWUXFWXUHDUHLQPRUHGHWDLOVKRZQEHORZRQ)LJDQG

)LJD/LQHDUVHFWLRQRIòRIWKHEULGJHE&URVVVHFWLRQRIWKHEULGJHDERYHWKHVXSSRUWDQGLQWKHILHOG
&LUFOHVPDUNSRVLWLRQRIORRVHFDEOHV
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([SORUDWLRQZRUNV
:LWKLQWKHVXUYH\DQGUHODWHGZRUNVWKHIROORZLQJZDVIRXQGDQGFDUULHGRXW
• VWXG\RIDYDLODEOHKLVWRULFGRFXPHQWV
• YLVXDOLQVSHFWLRQRIEULGJHVWUXFWXUH
• FRQFUHWHFRPSUHVVLRQVWUHQJWKE\GHVWUXFWLYHDQGQRQGHVWUXFWLYHWHVWV
• WHVWRIVWUHQJWKRIVXUIDFHOD\HUVE\VLPSOHWHQVLRQ
• JUDYLPHWULFWHVWRIDEVRUSWLRQFDSDFLW\
• FKHPLFDO DQDO\VLV RI FRQFUHWH LQ RUGHU WR GHWHUPLQH FRQWHQW RI FKORULGHV IRU DVVHVVPHQW RI FRUURVLRQ
FRQGLWLRQ
• FRUURVLRQRIUHLQIRUFHPHQW
• FRQWUROPHDVXUHPHQWRIVWDWHRIVWUHVVRIORRVHSUHVWUHVVLQJFDEOHV
3.1. Concrete compression strength 
,Q RUGHU WR GHWHUPLQH FRPSUHVVLRQ VWUHQJWK RI FRQFUHWH GHVWUXFWLYH DQG QRQGHVWUXFWLYH WHVWV ZHUH
SHUIRUPHG)RUQRQGHVWUXFWLYHGHWHUPLQDWLRQRIFRQFUHWHFRPSUHVVLRQVWUHQJWKZDVXVHG6FKPLGWLPSDFWKDPPHU
PHWKRGW\SH17HVWVDQGWKHLULQWHUSUHWDWLRQZHUHSHUIRUPHGLQDFFRUGDQFHZLWKVWDQGDUGVý61>@
ý61(1>@DQGý61,62>@3URFHVVLQJRIUHVXOWV IRUGHWHUPLQDWLRQRIFKDUDFWHULVWLFFRQFUHWH
FRPSUHVVLRQVWUHQJWKfck, cubeRUVWUHQJWKFODVVRIWKHFRQFUHWHZDVGRQHDFFRUGLQJWRVWDQGDUGVý61,62>@D
ý61(1>@)RUWKHSXUSRVHRIGHVWUXFWLYHFRQFUHWHFRPSUHVVLRQVWUHQJWKZHUHWDNHQFRUHVPP,Q
WKH ODERUDWRU\ FRUHVZHUH FXW DQG WHUPLQDWHGZLWKPL[WXUH FRQWDLQLQJ VXOSKXU DV DPDLQERQGLQJ DJHQW3ULRU WR
WHUPLQDWLRQFRUHVZHUHPHDVXUHGDQGZHLJKHGLQRUGHUWRGHWHUPLQHEXONGHQVLW\RIFRQFUHWH7DNLQJRIFRUHVDQG
WHVWLQJRIVDPSOHVZHUHGRQHLQDFFRUGDQFHZLWKVWDQGDUGý61(1>@$VVHVVPHQWRIFRPSUHVVLYHFXEH
RUF\OLQGULFDOVWUHQJWKRIFRQFUHWHfck, cubeUHVSfck, cylLQWKHVWUXFWXUHE\WHVWLQJRIFRUHVZDVGRQHLQDFFRUGDQFHZLWK
VWDQGDUGý61(1>@6XPPDU\RIUHVXOWVRIGHVWUXFWLYHDQGQRQGHVWUXFWLYHFRQFUHWHFRPSUHVVLRQVWUHQJWK
DQGWKHLUFRUUHVSRQGLQJVWUHQJWKFODVVHVRUFRQFUHWHJUDGHVDUHLQWURGXFHGLQWKHIROORZLQJWDEOHVDQG
7DEOH$QH[DPSOHRIDWDEOH
'LDJQRVHGVWUXFWXUDOHOHPHQWV
&RQFUHWHFRPSUHVVLRQVWUHQJWK03D 9DULDWLRQ
FRHIILFLHQWȞ$YHUDJHIURPWHVWV &KDUDFWHULVWLFYDOXH
6SHFLPHQV
IURP
&KDPEHUV
1RQGHVWUXFWLYH   
GHVWUXFWLYH   
7DEOH6WUHQJWKFODVVRUFRQFUHWHJUDGHEDVHGRQSHUIRUPHGWHVWV
'LDJQRVHGVWUXFWXUDOHOHPHQWV
6WUHQJWKFODVVHVRUFRQFUHWHJUDGHVEDVHGRQGLIIHUHQWVWDQGDUGV
ý61(1
*UDGHDFFRUGLQJWR
ý61
QRWYDOLGDQ\PRUH
'RFXPHQWDWLRQ
UHTXLUHPHQW>@
0DUNFODVV
6SHFLPHQV
IURP
&KDPEHUV
QRQGHVWUXFWLYH  


&GHVWUXFWLYH &
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%DVHGRQSHUIRUPHGFRQFUHWHFRPSUHVVLRQVWUHQJWKWHVWVZHFDQVWDWHWKHIROORZLQJ
&RQFUHWHRIDERYHGHVFULEHGVWUXFWXUHLVLQFRPSOLDQFHZLWKDQGVWURQJO\H[FHHGLQJUHTXLUHPHQWVUHODWHGWRFRQFUHWH
JUDGHDFFRUGLQJWRSURYLGHGGHVLJQGRFXPHQWDWLRQ>@
3.2. Comparison of depth of concrete carbonation and thickness of top layer of reinforcement Concrete 
'HWHUPLQDWLRQRIWKHFRQFUHWHFDUERQDWLRQZDVGRQHHYHQO\LQWKHHQWLUHOHQJWKRIEULGJHVWUXFWXUH8QFHUWDLQW\
RIPHDVXUHPHQW FDQ EH HVWLPDWHG LQ WKH LQWHUYDO± PP 6WHHO UHLQIRUFHPHQW LV H[SRVHG WR FRUURVLYH SURFHVVHV
LQIOXHQFHGE\PDQ\IDFWRUV,QFDVHRIORVVRISDVVLYDWLRQLQUHLQIRUFHPHQWGXHWRFRQFUHWHDONDOLQLW\FDUERQDWLRQ
WKHSUHVHQWKXPLGLW\ZRXOGVWDUWFRUURVLRQSURFHVVHVOHDGLQJWRNQRZQIDLOXUHVDVIDOOLQJRIIRIVXUIDFHOD\HUVDQG
ORVVRIWKHUHLQIRUFHPHQW
%DVHGRQSHUIRUPHGWHVWVZHFDQVWDWHWKHIROORZLQJ
&KDPEHUV±VXUYH\HGRQWKHERWWRPIDFHDQGVLGHH[WHUQDOVXUIDFHV
• 'HSWKRIFRQFUHWHFDUERQDWLRQ     WRPP
• &RYHULQJRIFRQFUHWHUHLQIRUFHPHQWVLGHDQGERWWRPIDFH  WRPP
• 6FRSHRIVXUIDFHVZLWKSRWHQWLDOFRUURVLRQULVNLQUHLQIRUFHPHQWLV ±
&KDPEHUV±VXUYH\HGIURPWKHVLGHLQWHUQDOVXUIDFHV
• 'HSWKRIFRQFUHWHFDUERQDWLRQ     WRPP
• &RYHULQJRIFRQFUHWHUHLQIRUFHPHQWVLGHDQGIDFH   WRPP
• 6FRSHRIVXUIDFHVZLWKSRWHQWLDOFRUURVLRQULVNLQUHLQIRUFHPHQWLV ±

,W IROORZV IURP IRXQG IDFWV WKDW RQO\ VPDOOHU SDUW RI GLDJQRVHG FRQFUHWH UHLQIRUFHPHQW LV VHW LQ FDUERQDWHG
FRQFUHWHOD\HUZLWKRXWEHLQJSURWHFWHGDJDLQVWFRUURVLRQE\LWVQDWXUDODONDOLQLW\6HH)LJ
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)LJ&RPSDULVRQRIGHSWKRIFDUERQDWLRQDQGFRYHULQJOD\HURIUHLQIRUFHPHQWFKDPEHUV
3.3. Test of concrete strength of surface layers by simple tension 
7HDURII WHVWVZHUHSHUIRUPHGRQ LQGLYLGXDO VWUXFWXUHV LQWHULRUV DQGH[WHULRURI FKDPEHUV ,Q WRWDO;;SRLQWV
ZHUHWHVWHG'XULQJWKHWHVWZHUHQRWHGIDLOXUHVXUIDFHVDQGWKLFNQHVVRIWHDUHGRIIOD\HU
%DVHGRISHUIRUPHGWHVWVRIFRQFUHWHVWUHQJWKE\VLPSOHWHQVLRQDQGREWDLQHGUHVXOWVZHFDQVWDWHWKHIROORZLQJ
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• $YHUDJHYDOXHRIVWUHQJWKRIVXUIDFHFRQFUHWHOD\HUVRIORDGEHDULQJVWUXFWXUHVFKDPEHUVOHGJHVSLOODUVDQG
VXSSRUWVLVYHU\JRRGQDPHO\03D6FRSHRILQGLYLGXDOPHDVXUHPHQWVLVLQWKHLQWHUYDOIURPWR
03D
• $YHUDJHYDOXHRIVWUHQJWKRIVXUIDFHFRQFUHWHOD\HUVLVLQFRPSOLDQFHZLWKUHTXLUHPHQWRQDYHUDJHVWUHQJWKRI
VXUIDFHOD\HUV03DWKXVIXOILOOLQJWKHFRQGLWLRQRIPLQLPXPLQGLYLGXDOYDOXH!03DDFFRUGLQJWR
UHJXODWLRQ766%. ,,, >@ IRU DOO GLVNV7KH VDPH DSSOLHV WR UHJXODWLRQ7.3 >@ UHTXLULQJPLQLPXP
YDOXHRI03D
3.4. Determination of bulk density and absorption capacity of concrete 
7KHWHVWZDVSHUIRUPHGLQDFFRUGDQFHZLWKVWDQGDUGý61>@7HVWLQJERGLHVVHFWLRQVRIFRUHGULOOV
DUHGULHGXSXQGHU&LQWRVWDEOHZHLJKW$IWHUFRROLQJWKHWHVWLQJERGLHVZHUHVHWIRUWHQGD\VWRZDWHUZLWKWKH
WHPSHUDWXUH&ZKHUHLWJRWDEVRUEHGXSWRWKHVWDEOHZHLJKW7HVWVZHUHSHUIRUPHGLQWKHFRUHGULOOPP
%DVHGRQSHUIRUPHGWHVWVRIEXONGHQVLW\DQGDEVRUSWLRQFDSDFLW\RIFRQFUHWHZHFDQVWDWHWKHIROORZLQJ
• $YHUDJHEXONGHQVLW\LQQDWXUDOFRQGLWLRQRIFRQFUHWHKXPLGLW\GHWHUPLQHGIURPFRUHGULOOVLVNJP
• 7KH SHUIRUPHG WHVWV GHWHUPLQHG DYHUDJH YDOXH RI DEVRUSWLRQ FDSDFLW\  ZLWK LQGLYLGXDO YDOXHV RI
DEVRUSWLRQFDSDFLW\WR
• %DVHGRQWKHLQYDOLGVWDQGDUGý61DQGRXUH[SHULHQFH.ORNQHU,QVWLWXWHZHFDQVWDWHWKDWWHVWHG
FRQFUHWHZLWKWKLVDEVRUSWLRQFDSDFLW\DIWHUWHQGD\VRIDEVRUSWLRQPHHWVWKHFULWHULD1FULWHULD
1UHSUHVHQWVRQO\SDUWLDODEVRUSWLRQIRUWLPHSHULRGRIPLQXWHV RQHGD\
• &RQFUHWHKDVKLJKGHQVLW\DQGEXONGHQVLW\DQGWKHUHVXOWLVSURYLQJSRWHQWLDOO\JRRGUHVLVWDQFHRIFRQFUHWHWR
IURVWDFWLRQ
3.5. Determination of chlorides content in concrete 
&RQWHQWRIFKORULGHLRQVDERYHFHUWDLQOLPLWYDOXHVLJQLILFDQWO\LQFUHDVHVULVNRIUHLQIRUFHPHQWFRUURVLRQ)RUWKLV
UHDVRQFKHPLFDODQDO\VLVRIFRQFUHWHZDVPDGHLQRUGHUWRILQGRXWFRQWHQWRIFKORULGHLRQV
,QWRWDOVDPSOHVRIFRQFUHWHZHUHWDNHQLQSRLQWVDOZD\VWZRVDPSOHVIURPYDULRXVGHSWKLQRQHSRLQW
/LPLWFRQWHQWRI&O >RIZHLJKW@ UHODWHG WRZHLJKWRIFHPHQW LVDFFRUGLQJ WRVWDQGDUGý61(1>@IRU
SUHVWUHVVHGFRQFUHWHRIZHLJKW
:HFDQVWDWHIURPWKHDQDO\VHVRIFKORULGHVFRQWHQWWKHIROORZLQJ
• $YHUDJHFRQWHQWRI&O >RIZHLJKW@ IRXQGE\ ODERUDWRU\DQDO\VLV IURPVDPSOHV WDNHQIURPH[WHULRUDQG
LQWHULRURIFKDPEHUVLVIRUGHSWKRIVDPSOLQJPPDQGIRUGHSWKRIVDPSOLQJPP
/LPLW YDOXH RI &O > RI ZHLJKW@ UHODWHG WRZHLJKW RI FHPHQW LV DFFRUGLQJ WR VWDQGDUG ý61(1  IRU
SUHVWUHVVHGFRQFUHWHRIZHLJKW
• &RQWHQWRIFKORULGH LRQVRIVXUYH\HGUHLQIRUFHGHOHPHQWV LQ WKHFRQFUHWH LV LQ WKHHQWLUHUDQJHRIVDPSOLQJ
GHSWK±PPORZDQGLQFRPSOLDQFHZLWKUHTXLUHPHQWVRIVWDQGDUGý61(1
3.6. Measurement of forces in loose cables of prestressed reinforcement   
$VGXULQJUHFRQVWUXFWLRQRIWKHEULGJHDFURVV9OWDYDWKHHODVWRPDJQHWLFVHQVRUV++&IRUORRVHSUHVWUHVVHG
FDEOHVZHUHQRWLQVWDOOHGDVLWLVGRQHRQWKHEULGJHDFURVV2WDYDLWZDVQHFHVVDU\LQWKLVFDVHWRWKUHDGXSDQHZ
VHQVRU
,I ZH NQRZ YDOXH RI UHODWLYH UHVSRQVH RI (0 VHQVRU ZH FDQ UDWKHU HDVLO\ DQG DFFXUDWHO\ GHWHUPLQH IRUFH
GHYLDWLRQLQDQ\FDEOHRIWKHVDPHW\SHDJDLQVWWKHIRUFHLQDUHIHUHQFHFDEOHZKHUHZHNQRZWKHIRUFHYDOXH)RU
WKLVSXUSRVHLWLVQHFHVVDU\WRLQVWDOORQWKHUHIHUHQFHFDEOHLQWKLVFDVHLWPHDQVWRWKUHDGXSDUHIHUHQFH(0VHQVRU
DQG WRPHDVXUHPDJQHWLF IOX[ PRGHUQ HTXLSPHQW LV GLUHFWO\PHDVXULQJ WKHPDJQHWLF IOX[ WKHEHVWZRXOGEH LQ
VHYHUDOZRUNLQJSRLQWV7KHQWKUHDGXSWKHVDPH(0VHQVRUFDEOHVZKHUHLW LVQHFHVVDU\WRILQGYDOXHRIIRUFHLQ
FRQVLGHUDWLRQRIWKHUHIHUHQFHFDEOHDQGWKHQRQO\WKHLUIOX[HVZRXOGEHFRPSDUHG
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%DVHGRQWKHPHDVXUHPHQWFDUULHGRXWRQWKHEULGJHDFURVV9OWDYDZHFDQJHQHUDOO\VWDWHWKHIROORZLQJ
• )RUFHLQWKHFDEOHV.RQWKHEULGJHDFURVV9OWDYDLVZLWKLQWKHXQFHUWDLQW\RIPHDVXUHPHQWDERXW
GXHWRVFDWWHULQJRIPDJQHWLFSURSHUWLHVRIFDEOHVDQGGXHWRWHPSHUDWXUHWKHVDPHDVLQWKHFDEOHV.RQ
WKHEULGJHDFURVV2WDYD
• 0HDVXUHPHQWRQ WKHEULGJHDFURVV9OWDYDKDG WR IROORZPHDVXUHPHQWRI ORRVHFDEOHVRQ WKHEULGJHDFURVV
2WDYDIURPZKLFKZHFDQJHQHUDOO\VWDWHWKHIROORZLQJ
• 5HVXOWVRIPHDVXUHPHQWRIIRUFHVRQERWKHQGVRIORRVHFDEOHV.DQG.FRQILUPWKHLUSURSHUIXQFWLRQ
)RUFHVLQPHDVXUHGVHFWLRQVUHGXFHGLQDYHUDJHE\N1EHWZHHQ±
• :LWK UHVSHFW WRPHDVXUHPHQWPHWKRGDSSOLHG LQ (0VHQVRUVGLGQRWKDYH WKH LQEXLOW WKHUPRPHWHU
PHDVXULQJDSSDUDWXVODFNHGDXWRFDOLEUDWLRQIXQFWLRQLWLVQHFHVVDU\WRFRQVLGHUPHDVXUHPHQWXQFHUWDLQW\RI
DERXWN1DQGFHUWDLQWHPSHUDWXUHLPSDFW$VWKHFDEOHWHPSHUDWXUHGXULQJPHDVXUHPHQWRQ
ZDVDERXWE\&ORZHUWKDQWKHWHPSHUDWXUHDWWKHWLPHRIFDEOHVVWUHWFKLQJPHDVXUHGYDOXHVRIWKHIRUFH
DUHSUREDEO\KLJKHU  E\ WRN1DV LV WKH UHDO IRUFH LQ WKHFDEOH5HIHUHQFHVHQVRUFDQQRWHOLPLQDWH
LPSDFWRIWHPSHUDWXUHDQGVFDWWHULQJRIHODVWRPDJQHWLFSURSHUWLHVRIFDEOHV
• )RXQG FKDQJH RI SUHVWUHVVLQJ IRUFH LQ WKHPHDVXUHG VHFWLRQ LV ORZHU WKDQ WKH XQFHUWDLQW\ RI WKLV W\SH RI
PHDVXUHPHQWZKLFKLVFDXVHGE\W\SHRIPHDVXULQJHTXLSPHQWDQGE\WKHWHPSHUDWXUH
6XPPDU\
• 7KH VWUXFWXUH JHQHUDOO\ GRHV QRW SURYH HYLGHQW VXEVWDQWLDO IDLOXUHV DV H[FHVVLYH GHIRUPDWLRQ FRUURVLRQ RI
VWHHOHOHPHQWVHWF
• :LWKUHJDUGVWRSHULRGRIEULGJHFRQVWUXFWLRQPDLQO\H[WHULRUVXUIDFHVRIFKDPEHUFRQFUHWHDQGFDQWLOHYHUV
DUHORFDOO\GHJUDGHGRQWKHVXUIDFH
• ,WZDVIRXQGEDVHGRQQRQGHVWUXFWLYHDQGGHVWUXFWLYHWHVWVRIFRQFUHWHFRPSUHVVLRQVWUHQJWKWKDWFRQFUHWH
RIWKHORDGEHDULQJVWUXFWXUHRIWKHEULGJH&LVVLJQLILFDQWO\EHWWHUWKDQWKHGHVLJQHGVWUHQJWKFODVVRI
FRQFUHWH& > @  6XFK UHPDUNDEOH KLJKHU E\ IRXU JUDGHV RYHUUDQJH RI GHVLJQHG VWUHQJWK FODVV LV
JLYHQ E\ ORQJWHUPPDWXULQJ RI FRQFUHWH  \HDUVZLWK FRQWLQXRXV K\GUDWLRQ RI FHPHQWZKHUHZH FDQ
DVVXPHKLJKHU URXJKQHVVRI FUXVKLQJZLWK UHJDUGV WR LWV FRQVWUXFWLRQSHULRG 7KLV IDFW LV QR H[FHSWLRQ LQ
VXFKFRQVWUXFWLRQVVHHIRUH[DPSOH>@
• )URPFRPSDULVRQRIFRYHULQJOD\HURIFRQFUHWHDQGIRXQGGHSWKRIFDUERQDWLRQIROORZVWKDWRQO\VPDOOHUSDUW
RIGLDJQRVHGUHLQIRUFHPHQWLVVHWLQFDUERQDWHGFRQFUHWHOD\HUZLWKRXWEHLQJSURWHFWHGDJDLQVWFRUURVLRQE\
LWVQDWXUDODONDOLQLW\
• ,QWKHDUHDRIPRQROLWKLFDVVHPEO\RIWKHMRLQWLQWKHPLGGOHRIWKHVSDQRIILHOGDQGQRPRUHVLJQLILFDQW
GHIHFWVZHUHIRXQGZKLFKZRXOGSURYHGHYHORSPHQWRIHDUOLHUGHIOHFWLRQVRI WKLVDUHDSULRU WRPRQROLWKLF
DVVHPEO\DQGLQVWDOODWLRQRIORRVHSUHVWUHVVFDEOHVLQ
• :H FDQ VWDWH EDVHG RQ SHUIRUPHG WHVWV RI EXON GHQVLW\ DQG ORZ DEVRUSWLRQ FDSDFLW\ RI FRQFUHWH WKDW WKH
FRQFUHWHHOHPHQWLVUHVLVWDQWWRIURVWDFWLRQ
• :H FDQ VWDWH EDVHG RQ SHUIRUPHG WHVW RI VWUHQJWK RI FRQFUHWH ORDGEHDULQJ VWUXFWXUH FKDPEHU LQ VLPSOH
WHQVLRQDQGIRXQGUHVXOWVWKDWWKHDYHUDJHYDOXHRIVWUHQJWKRIVXUIDFHFRQFUHWHOD\HUVLVLQFRPSOLDQFHZLWK
UHTXLUHPHQW766%.,,,
• ,QWKHFRQFUHWHRIVXUYH\HGUHLQIRUFHGHOHPHQWVWKHFRQWHQWRIFKORULGHLRQVLVLQWKHIXOOVFRSHRIVDPSOLQJ
GHSWK±PPYHU\ORZDQGLVPHHWLQJUHTXLUHPHQWVRIVWDQGDUGý61(1
• :H FDQ VWDWH WKDW WKH IRXQG FRQGLWLRQ RI WKH EULGJH VWUXFWXUH FXUUHQWO\ GRHV QRW LQIOXHQFH ORDGEHDULQJ
FDSDFLW\RIWKHEULGJHDQGWKDWWKHUHFRQVWUXFWLRQPDGHLQVHUYHGLWVSXUSRVH
$FNQRZOHGJHPHQWV
7KLVFRQWULEXWLRQLVWKHUHVXOWRIWKHUHVHDUFKVXSSRUWHGE\WKHJUDQWSURMHFWV*$&5*
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